Molecular mechanisms of cancer metastasis: tumor and host properties and the role of oncogenes and suppressor genes.
The natural progression of benign tumors to malignancy and metastasis is characterized by their ability to circumvent microenvironmental controls on cellular proliferation, diversity, and positioning, and evolve into heterogeneous phenotypes, a process that probably involves qualitative and quantitative changes in gene expression. The oncogenes and suppressor genes that can effect tumor progression may control important points in the regulation of sets of genes that are ultimately responsible for the cellular alterations seen in highly metastatic cells. Because many cancers metastasize nonrandomly to particular distant sites, their colonization properties cannot be explained by mechanical considerations, such as arrest of tumor cells in the first microcirculatory network encountered. Metastatic cells that show a high propensity to metastasize to certain organs adhere at higher rates to microvessel endothelial cells isolated from their target sites, invade into target tissue at higher rates, and respond better to paracrine growth factors from the target site. These properties depend on multiple tumor cell, host cell, and stromal molecules that are differentially expressed by particular tumor and organ cells and by the organ extracellular matrix. Together these tumor and host factors appear to determine the organ metastatic properties of malignant cells.